Theeffects of intraperitoneally injecting pargyline, which elevates the brain serotonin (5-HT) content, and p-chlorophenylalanine (j?-Cl-Phe), which lowers the brain 5-HT content, on food selection in growing rats choosing freely between two diets containing various amounts of amino acid (Val, Thr or Trp) or protein (casein) were investigated.
experiment, no consistent correlation was observed between the amount of amino acid or protein intake and the plasma ratio of Trp to large neutral amino acids (Trp/LNAA). Also, neither the amino acid nor protein intake under the conditions of the selection paradigm wasaffected, despite the brain neurotransmitter (5-HT) concentration being markedly altered. These results suggest that the concentration of 5-HTin the whole brain will not regulate the amino acid or protein intake and selection. The behavioral aspect of selection for dietary amino acid or protein appears to be related to the maintenance of amino acid concentrations in the blood and brain within normal limits, regardless of the brain 5-HT level.
Studies done in our laboratory1~7) have demonstrated that, in growing rats allowed to choose between two diets varying only in individual essential amino acid content, the intake of these amino acids was regulated at levels sufficient to meet the animals' requirements. The mechanism responsible for amino acid intake is not yet clearly understood.
In experiments on rats allowed to self-select between two diets differing in protein content, Ashley and Anderson8'9) proposed that the protein intake was inversely proportional to the plasma ratio of Trp to large neutral amino acid (LNAA; Leu+He+Val+Phe+ Tyr) concentrations measured on the final day of the experiment, and hence to the brain serotonin (5-TH) concentration.10~13) However, some other investigations have shown no consistent relationship between protein intake and brain 5-HT concentration.14~19) 2723 The purpose of this study was to ascertain whether the brain 5-HT concentration was involved in a mechanism to regulate the amino acid or protein intake. To modify the concentration of 5-HT in the brain, we used two pharmacological reagents, pargyline (monoamine oxidase inhibitor, which leads to elevated brain 5-HT content) and p-chlorophenylalanine (/?-Cl-Phe;
Phe hydroxylase inhibitor, which leads to reduced brain 5-HT content), and examined the effect of intraperitoneally injecting pargyline or /7-Cl-Phe on diet selfselection in rats given the choice between two diets containing various amounts of essential amino acid (Val, Thr or Trp) or protein (casein).
MATERIALS AND METHODS
Animals and diets. Male weanling Wistar strain rats were * Present address: Department ofFood and Nutrition, Faculty of Science of Living, Osaka City University, Osaka 558, Japan. The feeding period for both experiments was 2 weeks, the body weight and food consumed being recorded daily. Spillage from each experimental diet on to paper under each cage wascollected and added to the unconsumed portion prior to weighing, so that the diet consumption could be measured. The amount of ingested Val, Thr, Trp or protein was calculated from the food intake data. Two food cups were kept in opposite corners of the cage, and the position of the cups was alternated daily. Chemical Co., Japan) at 17:00 every day, immediately prior to feeding. The pargyline was dissolved in saline, and /?-Cl-Phe was dissolved in 1 n NaOH,that was acidified to pH 4.5 with 1n HC1, with a drop ofTween 80 (DIFCO Lab., U.S.A.) added. Control rats were injected intraperitoneally with saline only (1 ml/100g of body weight).
Analysis. On the 14th day of each experiment, between 1 1:00 and 12:00, the animals were killed by decapitation, and blood was collected in chilled heparinized tubes. The brains were quickly removed, frozen in liquid nitrogen and stored at -20°C until used for analysis. The blood was centrifuged and the plasma deproteinized with an equal 
RESULTS

Experiment 1
The effects of intraperitoneally injecting pargyline or /7-Cl-Phe on the body weight gain and food consumption in the rats, after selfselecting diets with a varied content of Val, Thr or Trp, are summarized in Table II , and the patterns of daily food preference for the diets in each group are shown in Fig. 1 .
Pargyline or /7-Cl-Phe injection reduced the weight gain and decreased the total food intake in all self-selecting rats. The Thr-and Trp-selecting animals, when treated with either pargyline or /7-Cl-Phe, consumed more of the higher aminp acid-containing diets than the lower ones. The Val-selecting animals, when treated with either drug consumed evenly both diets containing high and low Val.
The amounts of the total intake ofVal, Thr or Trp were not different amongthe pargyline, p-Cl-Phe and saline (control) injection groups (Table II) . The daily food intake patterns for the Val-, Thr-and Trp-selecting animals were 2725 not greatly different among the two drugs and saline injection groups (Fig. 1) Total EAAconcentrations in the plasma and Means ± SE of6 or 7 rats. Values in the column of the same amino acid group without commonsuperscripts are significantly different (# < 0.05). brain were not markedly different among all the groups, except for the Thr-selecting rats with pargyline treatment. The increase of plasma and brain total EAA levels in the Thr-selecting animals was due to the elevation of Thr concentration.
Experiment 2
The effects of intraperitoneally injecting pargyline or /?-Cl-Phe on the body weight gain, food consumption and protein intake in rats, after self-selecting diets containing different levels of casein, are summarized in Table  IV . Pargyline or /?-Cl-Phe injection caused a reduction of the weight gain and food intake in a similar manner to that in experiment 1. Again, the patterns of food preference were virtually the same among the groups inject- ed with pargyline, /7-Cl-Phe or saline (Fig. 2) .
In both experiments, the brain 5-HT concentrations in the rats with pargyline treatment were significantly elevated. In contrast, the brain 5-HT and 5-HIAA concentrations in the animals with the /?-Cl-Phe treatment were significantly reduced in both casein-selecting groups.
The plasma ratio of Trp/LNAA, plasma and brain total EAAconcentrations were not different in the rats injected with either drugs or saline (Table Y) . A negative correlation was observed between the plasma ratio of Trp/LNAA, and the cumulative protein intake (r= -0.458), but there was no significant difference between the experimental and control groups. Also, the brain 5-HT concentration did not correlate significantly with the cumulative protein intake (Fig. 3) . DISCUSSION Ashley and Anderson8'9) have found that self-selecting rats regulated protein intake precisely, and that the cumulative protein intake was inversely proportional to the plasma ratio of Trp to LNAAconcentrations measured on (Tables III and V) Leathwood and Ashley19) also observed a lack of correlation between 5-HT concentration and protein intake in rats with the choice paradigm.
The present results also indicate that the cumulative intake of amino acid or protein was not inversely proportional to the plasma ratio of Trp/LNAA on the final day of the experiment (Tables III and V) Wehave previously proposed1* that the regulation of intake for amino acid or protein may be mediated by two modes: one is increasing the amino acid intake to reach the amino acid needs, and the other is preventing any adverse effects by the excessive intake of amino acid. The present data lend support to our hypothesis.
The dietary intake of the amino acid or protein via the choice paradigm may be related to the maintaining amino acid within a narrow range, especially for the EAA con- 
